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FOREWORD 
General 


This material has been prepared by the Retail Rate Section, Management 
Division, for the information and assistance of REA borrowers in serv- 
ing large power consumers and in handling large power contracts. It 
supplements the information procedures and instructions contained in 
Management Memorandum 2, Rates and Contracts for Power Consumers, Engi- 
neering Memorandum 113R4+, Large Power Applications and Administrative 
Bulletin No. 34-R2, Recommended Charges to Consumers for Special Line 
Extensions and Large Power Service Installations. 


Additional information and recommendations on retail rates are contained 
in the Retail Rate Handbook and Administrative Bulletin No. 35, Retail 
Rates. 


Definition 


Large power consumers are defined as those requiring 25 KVA or more of 
transformer capacity. 


Small Consumers 


The material herein applies also to smaller consumers. However, mini- 
mum charges for consumers requiring less than 25 KVA of transformer 
capacity should be determined as recommended in Management Memorandum 2. 


TVA, BPA and Other Rates 

All systems whose power is supplied by the Tennessee Valley Authority 
use TVA resale rates. All rates of systems supplied by the Bonneville 
Power Administration are recommended jointly by REA and Bonneville and 
differ in some respects from typical REA rates. Therefore portions of 
this booklet do not apply to such systems. 


The same comment applies to a number of other REA borrowers whose rates 
do not conform to the usual REA pattern. The extent to which the mate- 
rial in this booklet applies to rates of any particular system will 
generally be readily apparent. 


Irrigation Service 


For irrigation pumping REA Form MA-162, Agreement for Electric Service 
to Irrigation Pump, should be used. 


Some REA-financed distribution systems have been designed to serve irri- 
gation pumps in specified areas on an area coverage Dacia. © Inesuck 

cases, the minimum charges in the REA recommended irrigation rate sched- 
ule should be applied without regard to the length of the line extension. 
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GUIDES FOR HANDLING SERVICE CONTRACTS 


(A) Applicable Rates 


dike, 


Schedule B: (Sample schedule attached) 


-Nearly all REA systems have adopted in some form a Schedule B 


for Commercial and Power Service. If the schedule, as adopted, 
contains a demand charge per KW of maximum demand it is suit- 
able for large power loads, but otherwise not. Where Schedule 
B contains only energy charges per KWH, its use should be 
limited to loads requiring not over 25 KVA of transformer 
capacity. A statement to this effect generally appears in the 
schedule. 


Schedule LP: (Sample schedule attached) 


Many REA systems have adopted a Schedule LP, Large Power Ser- 
vice, containing a demand charge, plus energy charges, con- 
sisting of blocks of KWH per KW of demand. This type of rate 
is recommended by REA for large consumers because it 
approximates the cost of furnishing service more closely than 
any other type of rate and because it gives the lowest 
possible rate to a consumer with a high load factor. 


If no rate schedule has been adopted which is applicable to 
large power consumers, a Large Power Application form should 
be filled out for the consumer in question and forwarded to 
REA with a request for a recommended rate for large power 
service. The Management Division will then design a suitable 
rate for that consumer and for future application to other 
large consumers. 


Choice Between Schedule B and Schedule LP: 


If an REA system has adopted both a Schedule LP and a Schedule 
B applicable to large power, the consumer should be given his 
choice. It will usually be to his advantage to choose Sched- 
ule LP, particularly if his monthly load factor is high, 
because LP is designed to encourage high load factor and con- 
tains. low priced blocks based on load factor. However, it 
will be to the small consumer's advantage to choose Schedule 
B because the minimum monthly charge in Schedule LP is never 
less than $25.00. 


opecial Rates 


A low special rate to an individual consumer should generally 
be avoided since other consumers will later demand the low 
rate. 


On the other hand, the rates adopted for general use are 
sometimes inadequate to cover the cost of service where an 
unusally large new investment is needed to extend service. 
Also, the adopted rates may not be adequate or suitable if 
service is used very intermittently. For example, flood 
lighting for an athletic field usually requires a special 
rate and plants which operate only a few months per year, like 
cotton gins, usually require special treatment. 


If the circumstances appear to require a special rate, REA 
Management Division should be consulted and a large power 
application submitted to the Engineering Division. 


Summary 


All REA systems should adopt a Schedule B for commercial and 
industrial lighting and power service. This schedule should 
contain a demand charge and it will then be suitable for 
serving large power consumers, as well as small commercial 
consumers. 


In addition, many REA systems which have prospective or exist- 
ing large power consumers will find it desirable to adopt a 
Schedule LP for service to large power consumers, particularly 
those having a high load factor. Schedule LP will result ina 
lower rate for high load factor. The consumer should have his 
choice between LP and B. 


Special rates should usually be avoided but are sometimes 
necessary. 


(B) Contracts for Power Service 
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General 


The REA standard Agreement for Purchase of Power, Form CO-20, 
should be used. A copy is attached, including an alternate 


page 3 which contains provision for a deposit. 


In case more than 14) KVA of transformer capacity -is needed, 
the approval of the Administrator is required and the follow- 
ing sentence should be added to the end of Section 6, entitled 
"Succession." "This agreement shall not be binding upon the 
parties until approved by the Administrator of the Rural 
Electrification Administration." 


Most corporations authorize only the President or Vice- 
President to execute contracts. Therefore, if incorporated, 
the consumer's president or vice-president must sign. Other- 
wise the contract is not binding. The signature should then 
be attested by consumer's Secretary. In the case of a 
partnership, a partner's signature is required. 
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Term 


A five year term is generally recommended. While a longer 
term is desirable from the cooperative's viewpoint, the con- 
sumer is usually reluctant to obligate himself for a longer 
term. However, if the cooperative must make an unusually 
large investment to extend service, it is advisable to request 
a ten-year contract. 


If the required new investment is small, a term shorter than 
five years is permissable. In general, the term should be 
long enough to enable the cooperative to avoid a loss if ser- 
vice is discontinued at the end of the initial term. 


The attached table of required minimum bills is based on five- 
year contracts. Larger minimum bills would be required on 
shorter term contracts. Minimum bills could be reduced 
slightly on ten-year contracts. 


Deposits 


In some cases, a deposit advanced by the consumer is advisable 
in order to reduce the risk to the cooperative of furnishing 
service at a loss because of the expenditure to extend service. 


A deposit is advisable if the prospective consumer is not a 
good credit risk. 


A deposit may also be advisable on any short term contract. 


Sometimes, a deposit is advisable on a five-year contract be- 
cause of large investment for extending service. 


The amount of the deposit should usually be the estimated new 
investment to extend service, less salvage value at the end 
of the contract term. 


It is customary to return the deposit at the rate of ten per- 
cent of the monthly bills for service. Sometimes fifeen or 
twenty percent is used if this will not result in service be- 
low cost. 


Termination Charges 


It is sometimes permissable to add to the service contract a 
provision permitting the consumer to terminate service prior 
to the expiration of the initial contract term upon payme nt 
of a termination charge. When there is a termination charge, 
it is generally used instead of a deposit. The purpose in 
either case is to protect the seller against loss where a 
large investment is made by the seller to extend service to 
the consumer. 


A deposit or a connection charge paid in advance by the con- 
sumer affords much better protection than a termination charge. 
The latter should only be used in the case of a consumer of 
exceptional financial strength and if there is little doubt 
that the connection charge can be collected without difficulty 
in case service is terminated. 


The following example illustrates the use of the termination 
charge. 


1. Assume that the new investment required to extend 
service is $9,000 and the salvage value of the new 
facilities is $4,000 during the first year. There- 
fore the nonrecoverable: investment is $5,000. 


2. Assume that the consumer is unwilling to obligate 
himself to take service for more than one year, but 
that five years' revenue is required to avoid a loss 
to the seller. 


Section 5 of the standard contract which is entitled, "Term" 
might then be modified by adding to the end of Section 5, the 
words, 


"Provided, however, that Consumer may terminate this 
agreement prior to the expiration of the initial 
five-year period of service upon payment to Seller 
of-a termination charge of $5,000 less $1,000 for 
each full year of service under this agreement". 


Cencerace Capacity 


The maximum capacity which the Seller is obligated to furnish 
is indicated in the opening paragraph of the contract by the 
words "up to KVA". It is usually best to specify here 
the KVA of transformer capacity which will be installed and 
this then becomes the contract capacity. 


Service Voltage 


Enter under section 1 of the contract the voltage or voltages 
to be supplied by the Seller to the Consumer. If Seller is 
to furnish the transformers enter the secondary voltage (i.e. 
the voltage on the load side of the transformers) but if con- 
sumer is to furnish the transformers enter the primary (line) 
voltage. 


Service may or may not be metered at the service voltage. 

When service is delivered at secondary voltage it should be 
metered at secondary voltage. When service is delivered at 
primary voltage it is generally best to meter at secondary 
voltage because low voltage metering equipment is much less 
expensive and is better protected from lightning and other 


voltage disturbances. Provision is made in poth Schedules B 
and LP for service at primary voltage with metering at second- 
ary voltages. 
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Minimum Charge in Rate Schedule 


Every rate schedule contains a minimum charge provision. Most of the 
rate schedules for power service recommended by REA contain a minimun 
monthly charge based on $.75 per KVA of the transformer capacity re- 
quired to serve the consumer. This minimum charge is adequate where 

no new investment is needed by the cooperative other than a transformer 
bank, service drop and meter. No consumer should be offered a minimum 
charge smaller than that called for in the schedule. A larger minimum 
charge may be needed if the cooperative must extend its lines, or re- 
puild its existing lines. As explained below, a table has been prepared 
which indicates the recommended minimum monthly charge where new invest- 
ment is required to extend lines, convert lines from single to 
multiphase or increase system capacity. The required minimum charge 
should be inserted in section 2.a. of the contract. 


General Requirements 


It is generally considered desirable that the minimum monthly charge 
shall be large enough to cover the direct expenses incident to the new 
investment made to extend service to the consumer, plus the cost. of the 
power which the consumer is entitled to use under the minimum bill. 

It is not generally advisable to make the minimum bill large enough to 
cover indirect expenses, such as expense incident to an allocated share 
of system investment of general operating and overhead expense. The 
direct annual expenses incident to the new investment generally amount 
to about twenty percent of the new investment and consist of operation, 
maintenance, interest, taxes and amortization of that portion of the 
new investment in excess of its salvage value. Amortization should 
usually be over a period of five to ten years. It is advisable to 
amortize the nonrecoverable: investment over the term of the service 
contract unless there is fairly definite assurance that service will 
be continued beyond the contract term. 


As stated above, in most REA recommended schedules the minimum monthly 
charge is based on $.75 per KVA of required transformer capacity. This 
is‘usually sufficient to cover the cost of power included in the minimum 
bill, plus a new investment of between $30.00 and $40.00 per KW of the 
consumer's demand. If the new investment exceeds this amount, a larger 
minimum bill is needed. 


Table for Determining Required Minimum Monthly Charge 


The attached table is based on the foregoing consideration and shows 
the recommended minimum monthly bill per KW of maximum demand of the 
consumer. The table covers investments up to $75.00 per KW demand. 


If the investment exceeds $75.00 per KW of consumer's maximum demand the 
adopted rate may be inadequate and a "Service Charge" should then be 
added to the rate as explained on page 8, or a rate recommendation may 
be obtained from REA. 

The table is based on a five-year term of contract for service. 

System power cost as used in the table is the average cost of power at 
the wholesale meter through which energy is supplied to the distribution 
systen. 

The following example illustrates the use of the table. 

Example 


Assume that: 


New. Investment to extend service.is .. 3). 5 see eee Ce 
Estimated maximum demand of consumer is ...... 80 KW 
Investment, per, KW.i6 therefore .7.,..-<ue pa Oe 
Wholesale power cost is... 1g ap ene ean 
Then from the Table (line Ae oie hy 
Required Minimum Bill per KWis.. oro 


Required Minimum monthly Bill is ($1. Ob x 80 KW). .~s $84;80 


Minimum Annual Charge 


Consumers object to minimum charges during months when they make no use 
of service. Therefore, it 1s sometimes edvisable mo veubs 1 oc 
annual minimum charge in place of a monthly minimum if consumer's 
operations are seasonal to the extent that service is not used during 
several months of each year. Schedules B and LP contain provision for 
an annual minimum of l2 times the monthly minimum for seasonal service 
not exceeding 9 months per year. However, caution should be used in 
applying this provision on account of the large quantity of energy 
included for the minimum charge. In some cases this provision may be 
too liberal and an annual guarantee of more than 12 times the monthly 
minimum may be needed. 


Determination of Minimum Bill for Large Power Load 


i i ee 


New Investment per KW of' : ' ' D ’ ' 
Consumer's Estimated $20 $30 $4.0 S5Oer SOON 270 $75 
Maximum Demand 


See Note (2) 


System Average (3) 
Power Cost, ¢/KWH: 


49 or less 'Note(1) 'Note(1)'Note(1)'$ .90'$1.08'$1.25' $1.35 
oe 209 ‘ 4 " OAS Ome AO 
Piro 1 e200 4 a HOO > 1g CON, 29 ae SO. 
9- 1.09 ‘ a ~2)5) 0G DACCM Teh Oee L260 
Ae eee A 90 Ug Van Rec lee Oh Big ie a a bar's 
1.3 - 1.49 4 S 9 OAD GIL Olm 22.79 
.5-- 2.69 0 " 1.00 P25) SL 170 Wes 
A PRS ee ate) ‘ 4 06 1 aS 2 eS Ome. 6b BS 
isu. 2,09 : Bh err (Gama peal oh 2 08 


Note (1) Use minimum monthly charge of 75 cents per KVA of re- 
quired transformer capacity in accordance with the rate 
schedule minimum charge provision. 


Note (2) New investment in facilities for sole use of the consumer 
which supplier must install to supply service. 


Note (3) Average cost per KWH at the wholesale meter. 


ee 


RECOMMENDED RATES WILL SUPPORT 


Large Power Rates recommended by REA since 1947 have been designed to 
support a new investment by the cooperative not in excess of $75.00 
per KW of the consumer's maximum demand. In addition, they have been 
designed to support $45.00 per KW as an allocated share of existing 
system investment in distribution facilities. The allocated share of 
system investment is based on the rough assumption that a typical con- 
sumer is located ten miles from the system's power source and that 
$45.00 per KW at present prices represents consumer's share of invest- 
ment in 10 miles of three phase line and the substation at the power 
source. 


Rates recommended prior to 1947 allowed for only $50.00 per KW of new 
investment and $30.00 per KW share of system investment based on lower 
prevailing price levels. Therefore, if the investment exceeds the 
foregoing limits, the adopted rate may not be adequate to cover the 
cost of service. Im such cases, a Service Charge shouid be added as 
recommended in the paragraph below, or a large Power Application should 
be submitted to REA with a request for a recommended rate and contract. 


Service Charges 


In case the investment required to furnish service exceeds the Limits 
used by REA in the rate design as described in the preceding paragraph, 
more revenue will be needed. This can be obtained by adding a service 
charge to each monthly power bill as a separate item in addition to the 
charges under the rate schedule. The recommended amount of the charge 
is 1.5% of the amount by which the expenditure required to extend 
service exceeds $75.00 per KW of consumer's estimated maximum demand. 
This corresponds to 18% per year and is sufficient to amortize the 
excess expenditure (less salvage value) in less than ten years and 
cover operation, maintenance and interest on the excess investment. 


Sometimes other methods of handling high investment per KW are better 
than a service charge and if a large power application is submitted to 
REA headquarters, rate and contract recommendations will be supplied 
on request. 


If a service charge is added the contract for service (Form CO-20) 
should be modified as follows: 


1. Add the following section to the contract after Section 6. 


7. Service Charge 


To the amount of each monthly bill for service hereunder as computed 
in accordance with the rate schedule attached hereto, there shall be 
added a service charge of $ . This service charge is included 
in the minimum charge specified in Section 2 of this agreement. 


2. In Section 2 the amount of the minimum charge to be inserted should 
be the minimum charge determined as described on pages 5 to 7 plus 
the service charge. 


SERVICE AT PRIMARY LINE VOLTAGE 
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If the consumer agrees to take service at primary line voltage, thus 
saving the cooperative the first cost and maintenance expense on con- 
sumer's transformer substation he is entitled to a lower rate. RHA 
generally recommends a ten percent discount from the applicable rate. 
Service is then delivered on the primary side of consumer's substation 
and since the consumer purchases energy at this point he paysfor 
transformer losses. 


Although electric service is normally metered at the delivery point, it 
is preferable in the case of primary service to meter on the secondary 
side of the transformers. The amount of transformer loss in KWH and KW 
is then estimated and added to the registrations of the watt-hour meter 
and demand meter. This not only saves the high cost of primary voltage 
metering equipment, but also saves damage to metering equipment due to 
lightning and other voltage disturbances on the primary lines. Estimat- 
ed transformer losses are based on the transformer manufacturer's 
specifications. 


Provision for service at primary voltage and for metering at either 
primary or secondary voltage is contained in the standard REA Schedules 
Heand LP. 


ANALYSIS OF THE COST OF SERVING A LARGE POWER CONSUMER 
The cost to a cooperative of furnishing service to a large power con- 
sumer consists of two main items: 
1. Cost to the cooperative of purchasing (or generating) the 
power used by the consumer. 
2. Expense incident to the cooperative's investment in facilities 
devoted to serving the large power consumer. 


Power Cost 


Since nearly all wholesale rates on which cooperatives purchase power 
have demand charges and are thus based on load factor, the cost per 
KWH to the cooperative of the power used by a large power consumer is 
in general different from the system average cost of power per KWH. If 
the large power consumer has a load factor higher than the system load 
factor, the power cost will be less, but if the power consumer has a 
low load factor, the power cost will be greater than the system average 
unless the consumer's load is "off-peak". Thus power cost depends on 
how much the system maximum demand at the wholesale meter is increased 
by reason of serving the large power consumer. 


Therefore in analyzing power cost, the wholesale rate must be broken 
down into demand cost per KW and energy cost per KWH. The resulting 
costs will be referred to hereafter as the "Equivalent Wholesale Rate" 


Many wholesale rates contain charges per KWH which are stated in 

terms of “hours use of the maximum demand" or "KWH per KW of maximum 
demand”. Such charges contain both demand and energy elements. It is 
possible to transform them into an equivalent wholesale rate consisting 
of a demand charge per KW plus an energy charge per KWH. In order to 
assist borrowers to analyze the cost of serving large power consumers 
REA rate engineers will, upon request to the Management Division, analyze 
the borrower's wholesale rate and forward a statement of the equivalent 
rate. 


If the cooperative generates its power the same factors enter into the 
cost of service and the cost of generation should therefore be broken 
down into cost per KW of peak load and cost per KWH delivered. 


In considering the extent to which the load of a given large power 
consumer will be on-peak or off-peak, it is wise to assume that day- 
time loads will in the future be on-peak loads, even though the system 
peak now occurs in the evening. There is a definite trend on most REA 
systems toward daytime system peaks and away from evening peaks. This 
is because daytime loads are increasing much more rapidly than evening 
lighting loads. 


Unless there is definite information to the contrary, we suggest that 
the effect of the demand of large power consumers on the system peak be 
based on their estimated load factor and on the corresponding estimated 
diversity of demands in accordance with the attached table (page 15) 
which is currently being used by REA rate engineers. 


Investment Expense 


The investment by the cooperative to serve a typical large power consum- 
er is in part new investment in facilities for the sole use of that 
consumer and in part investment in facilities for general use by that 
consumer and other consumers. All of the expense incident to the former 
is directly chargeable to the new consumer and an equitable portion of 
the expense incident to the latter should be allocated to the new con- 
sumer in proportion to consumers maximum demand. 


When a new consumer is connected, there is normally spare capacity in 
the main substation and backbone distribution lines which has already 
been paid for, but this is no reason for not charging the new consumer 
for the capacity he uses. No consumer should be given a free ride on 
facilities paid for by others and capacity that is surplus today is 
generally not surplus tomorrow on a growing system. 


The expenses incident to investment consist of operating expense, main- 
tenance, replacement, general overhead expense, taxes, insurance and 
interest. Debt amortization must also be met and should be included in 
place of depreciation. 


New investment for the exclusive use of a large power consumer (less 
salvage value) is usually amortized over a period of 5 to 10 years. It 


should be amortized over the term of the service contract unless there 
is reasonable assurance that service will continue longer. 
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General system investment should be amortized over the period of the 
REA loan. 


All of the foregoing items of expense per year are generally expressed 
in terms of percent of the amount of investment. 


Attached is a copy of Form CO-124R used by REA rate engineers to com- 
pute estimated revenue and expense of serving a large power consumer. 
In order to illustrate this method of estimating revenue and expense 
computations have been filled in for a typical consumer under assumed 
conditions. It is further assumed that the cooperative has adopted 
for general use the attached Schedules B and LP. 


Allocated Share of System Investment** 


It is usually difficult to determine accurately the amount of existing 
investment in distribution facilities which should be allocated to a 
prospective power consumer, but in designing power rates for general 
use, REA rate engineers allocate $45.00 per KW of consumer's demand. 
In arriving at this figure the assumption is made that a typical rural 
power consumer is located 10 miles from the main substation and that 
typical line loading is 600 KW. With three phase line cost of $2,000 
per mile, investment per KW for ten miles of line is therefore $33.00. 
The remaining $12.00 per KW is for main substation investment. 


Based on this allowance of $45.00 investment per KW demand, an annual 
expense allowance of $4.80 per KW is used or about 10.7% of investment. 
The 10.7% is made up of 3% for distribution operation, maintenance and 
replacement, plus 2% for other operating expenses, plus 1% for taxes, 
plus 4.7% for interest and amortization of debt. 


Thus, an annual expense allowance of $4.80 per KW of consumer's maximum 
demand is used to cover allocated share of system investment in analyz- 
ing the cost of serving a typical large power consumer. However, if the 
location of the consumer with respect to the source of power or some 
other circumstance indicates that a different figure should be used, the 
allowance is altered to suit the facts of the case. 


** See Form CO-124R, entitled Large Power Rate Computations, last item 
under heading "Fixed Expenses". 
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FORM CO-124R 
(2-51) U.S. DEPARTMENT OF AGRICULTURE 
RURAL ELECTRIFICATION ADMINISTRATION 


LARGE POWER RATE COMPUTATIONS 


5-1-51 


SOURCE OF POWER: 


SYSTEM DESIGNATION 


CONSUMER 


Atlantic Milling Co. 


DEMAND KWH PER MONTH 
70 eed RS OOS) 
United Power Company 


EQUIVALEHT RATE 


At consumer's meter including 
15% losses 


$1.77 per KW 
0.7¢ per KWH 


DATE KWH PER YEAR 


180, 000 


WHOLESALE RATE WHOLESALE RATE PROVISIONS 


FUEL ADJUSTMENT 


$1.50 per KW 


POWER FACTOR ADJUSTMENT 


TAX ADJUSTMENT 


' 


0.6¢ per KWH 


DUAL RATE RESTRICTIONS 


INVESTMENT 
COM SRR ML ONECOSIMR ORE ee Spek ke ee eg $ 60 7KW 
SALVAGE VALUE AFTER +O VEARGt EMRE ERM sth celtic : Y 200 Alternative Computation 
NON-RECOVERABLE INVESTMENT. . . ..... .°. Se eS O00 INOMEnL: 
DEPOSIT « = 4. ee ee: ---__ se this computation if it 
BAUAC@ Cam OMBEMAMORMIZED os) is. 4 2 6 & 6 o ~ « sw & : 3,000 is decided that investment 


may be amortized over a 


FIXED EXPENSES ten year period and that no 


AMORTIZE $_ 3,000 iNMLOMEYEARS. = & . a+a &. $2 (300 deposit is needed. 
OPERATION AND MAINTENANCE § 4,200 @3%. . . : : 12 
INTEREST TAXES AND GENERAL $ 4,200 64%-20. 2 168 
SHARE OF SYSTEM INVESTMENT 70 kw ep .80 : ee ee 
SUB-TOTAL PER YEAR. . .... a 930 
Au Sle AEC, Lee $  ([-90 


POWER COST (At Consumer's Meter) 


DEMAND cost $ 1.77 X 70 KWX-9e piversity ¢__ ll 
Euercvecestam007 Kol, COOcsKWH) «+... 4. i § o> or 
TOTAL MONTHLY POWER COST. ...........8$ 210 ¢ 216.00  _—_—si 44d /kwh 
TOTAPMANNUALDPOWERLCOST. ©. 2... . 5 su a 4 $ $ 
TOTAL EXPENSES: PER MONTH. ... . 2... . 3 OR A FIO) 
PEREYEAR | oe ee sm $ 


REVENUE (On Proposed Rate) Schedule IP 


70 kw @ $ 1.50 om S OS OO 
(Osx =O" = BeoOewnee ee >” Oe «8 $2.,87.50- 
(@ x 100 = ie COOBKWHV Ou ye 3s 2 FELD. 00 
4,500 KWH e 1.0 eae $y eo. 00 
15,000 KWH @ Coo 28 
REVENUPEE <nmMONTHME) 2) «fein ces conn & « « $° 342.50 32.28 ¢/KWH 
RP UEEMerOMVEARTEEME GE) 36 os ke ce ww we 8 $ ¢/KWH 
er see ee ew sw te He LOB. 5O 
cg ee ny es ew we So $0. 49.00 
Investment per KW $60 oop wth 
*System Power Cost (at whole- 
sale meter) 1.03¢/KWH 
Min. bill per KW $128 (from min. bill table) 
Mine Bilt $1128 x ‘70 KW = $89.60 
Round off to = $90 .00 


* This corresponds to the use of 350 KWH per KW of demand (or 48% load factor) on the 
above wholesale rate of United Power Co. 


FORM cO-124R 


(2-51) U.S. DEPARTMENT OF AGRICULTURE 


RURAL ELECTRIFICATION ADMINISTRATION 


LARGE POWER RATE COMPUTATIONS 


DATE 


May 1, 1951 


SOURCE OF POWER: 


United Power Compan 
WHOLESALE RATE 


$1.50 per KW 


0.6¢ per KWH 15% losses. 


SYSTEM DESIGNATION 


DEMAND 


EQUIVALENT RATE 
At consumer's meter including 


$1.77 per KW 
0.7¢ per KWH 


CONSUMER 


Atlantic Milling Company 


KWH PER MONTH 


KWH PER YEAR 
15,000 


WHOLESALE RATE PROVISIONS 


FUEL ADJUSTMENT 

POWER FACTOR ADJUSTMENT 
TAX ADJUSTMENT 

DUAL RATE RESTRICTIONS 


INVESTMENT 
CONSTRUCTION COST . ae reas . $ 4,200.00 $ 60.00 /KW 
SALVAGE VALUE AFTER_> YEARS. . -. $1,500.00 Alternative Computation 
NON-RECOVERABLE INVESTMENT. eee. 100,00 No.2 
DEPOSIT . : Sey (00.00 Use this computation if it .is 
BALANCE TO BE AMORTIZED . . $ *25------ decided that the investment 


AMORTIZE $ IN DS S=t YEARS: 


OPERATION AND MAINTENANCE, $ 4200.00 @3%. 


INTEREST TAXES AND GENERAL $ 4200.00 O47), 80 - 


should be amortized in five 
years and consumer should 


$ 168.00 
SHARE OF SYSTEM INVESTMENT oie KW @ Sm. $ 336.00 


SUB-TOTAL PER YEAR. 
SUB-TOTAL PER MONTH . 


POWER COST (At Consumer’ 


DEMAND cost $1.77 x 70 KW x, SmeDaVvERstTyY $211.00 — 


ENERGY COST "007 m5, OOO] KWH: 


TOTAL MONTHLY POWER COST . 
TOTAL ANNUAL POWER COST. 
TOTAL EXPENSES: PER MONTH. 
PER YEAR . 


$ corr ccclc- make deposit of nonrecoverable 
$_ 126.00 investment. 
ee 9 55 630,00 
: eee 1952 00 2 
s Meter) 
. $105.00 
eee 516 00. a 
ee ye ee en eS 
$ 268.00 
$ 


REVENUE (On Proposed Rate) Schedule LP 


70 KW @ §$ 7] 50 : 
Toes EOL = 3500 KWidis@ene ) ¢ . 
70 x 100 =7000 hh OQ Sha'd) ¢. 
4500 KWH @ 1.0 tx 

15000 KWH @ ¢ 


RENEMUEXRER MONE Less .10%. Fa on p deposit) 
REVENUE PER ¥&X&. Month . : 

EXPENSES. 
MARGIN. 


$ 34.2 $__2.05 _#/«ws 
ee ek 
: ae 8.00 


1 RY Uy es ee UTE pi 


MINIMUM, BILL 


Construction cost less deposit $4,200 - 2,700 = 


$1,500 or $21.00 per KW. In view of 


investment by cooperative of only $21.00 per KW a minimum monthly charge of 75¢ per 
KVA of transformer capacity as specified in rate schedule is adequate. 


BILL ON SCHEDULE B 


Usage 
70 KW demand 
15,000 kwh 
BLE 
4O KWH @ 8 ¢ Bee 
40 KWH @ 5 ¢ 2.00 
£920 KWH @ 3 ¢ 27.60 
2000 KWH @ 2 ¢ 40.00 
PROC KWH -@ 1 l7De 210.00 
Demand Charge 
Wome 16e=-"00 x 1.75 105.00 
ep Oe $387.80 


Minimum Bill - $90.00 
(Same as on Schedule LP) 


Note: 
Since the bill is $387.80 on Schedule B as compared with $342.50 
on Schedule LP for the same usage it will pay this consumer to 
elect service on Schedule LP. 
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LOAD FACTOR 


Definition: 


Load factor is the ratio of the average load over a designated 
period to the peak load occurring in that period. 


Example 
(a) 


(b) 


(c) 


Monthly load factor of a consumer: 


Assume that consumer's peak load (demand) is 60 kw and that 
his monthly usage is 12000 KWH. 


There are 730 hours in the average month. 


Therefore the consumer's average load is 


12000 = 16.45 KW 
730 


and consumer's monthly load factor is by definition 


16.45 . 27.4% 
60 

Based on an average month of 730 hours, a consumer with 
100% load factor would have a monthly KWH usage of 730 
times his KW demand. 


Many. REA systems have a monthly load factor of about 50 
percent. Their monthly KWH usage is about 365 times their 
KW demand. 


en 


Allowances suggested for estimating effect of power loads on system 
peak in connection with wholesale power cost. 


(1) (2) (3) 


KWH per Load % of demand 
KW demand Factor on system peak 
50 6.8% 30 
100 13.7% 50 
150 20.5% 70 
200 OT Ud 85 
300 or 41.1% or 100 
more more 


Column (1) is consumer's monthly KWH usage per KW of consumer 's 
maximum demand. 


Colum (2) is the monthly load factor corresponding to the KWH 
per KW in Column (1). The percent load factor times 730 equals 
the KWH per KW. 


Column (3) is the estimated demand of consumer at the time of 
the maximum system demand for the month (in percent of consumer's 
maximum demand). 


Example: 
Consumer's maximum demand 50 KW 
Consumer's monthly usage 10,000 KWH 
KWH per KW 200 
Percent of demand on peak 85 


Thus consumer will add 50 x .85 = 42.5 KW to the system peak. 


** See Form CO-124R, Large Power Rate Computations, under the heading 
"Power Cost". 
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Prospective Consumer Data: 


Name Atlantic Milling Company 
service Location Fairmont, eh. GC. 
Estimated demand 7O KW 
Estimated usage per month 15,000 kwh 
Type of service 120/240 volts, 3 phase 


Supplier Data: 


Transformer capacity 75 KVA 
New construction cost $4,200 
Average system power cost 
at wholesale meter 1.03 ¢/KWH 
New investment per KW 4200 = $60 
70 
Recommendations 


(a) Since new investment per KW is less than $75, Schedule B or 
Schedule LP should be adequate as adopted for general use. 


(b) Compute bill in each rate to determine which is more advan- 
tageous to the consumer. 
Bill on Schedule B is $387.80 (See Page 14) 
Bill of Schedule LP $342.50 (See Page 15) 
Therefore offer Schedule LP. 


(c) Determination of minimum monthly charge to be inserted in 
contract based on minimum bill table on Page 8. 
New investment per kw $60 
System average power cost 1.03¢/KWH 
Minimum bill per KW (from 
column 5, line 4 of table)$1.28 
Required minimum bill $1.28 x 70 = $89.60 
Round off to $90.00 


(d) A five-year contract‘ term appears to be suitable for this 
consumer since the amount of new investment per KW is normal. 


(e) Assuming that the Atlantic Milling Company is a good credit 
risk and will continue to take service after the initial 
five-year term, there is no need for the consumer to put up 
aeue posit in aid of construction. 


The attached form of power contract has been filled out in accordance 
with the foregoing recommendations. 
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REA Form CO-688 


(BaS—49) 
SCHEDULE B 
COMMERCIAL AND INDUSTRIAL LIGHTING AND POWER SERVICE 
Availability 


Available for commercial, industrial and threeephase farm service 
for all uses including lighting, heating and power, subject to the established 
rules and regulations. 


Type of Service 


Singleephase, and three-phase at available secondary voltagese 
Motors having a rated capacity in excess of ten horsepower must be three- 
phases 


Rate 

Energy Charge 

Fir st ho kwh per month @ 8.0 ¢ per kwh 
Next ho kwh per month @ 5.0 ¢ per kwh 
Next 920 kwh per month @ 3.0 ¢ per kwh 
Next 2000 kwh per month @ 2.0 g per kwh 
Next 4 

Over 3000 kwh per month © 1.75 ¢ per kwh 


Demand Char ge 


First 10 kilowatts of billing demand per month, no demand chargée 
Excess above 10 kilowatts of billing demand per month at $1.75 
per kilowatt. 


Fuel Cost Adjustment Charge 


In case the consumer's billing demand for the current month exceeds 
ten kilowatts the foregoing energy charge shall be adjusted, provided the 
rate under which Seller purchases power at wholesale is adjusted in accordance 
with a fuel cost adjustment provision in Seller's wholesale power contract. 
In such case foregoing energy charges shall be adjusted for the current month 
by the same amount per KWH as the fuel cost adjustment per kwh in Seller's 
wholesale power bill for the next preceding month. 


Determination of Billing Deuand 


The billing demand shall be the mximum kilowatt demand established 
by the consumer for any period of fifteen consecutive minutes during the 
month for which the bill is rendered, as indicated or recorded by a demand 
meter and adjusted for power factor as follows: 
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SCHEDULE B (Continued) 


Power Factor Adjus tment 


The consumer agrees to maintain unity power factor as nearly as 
practicable. Demand charges will be adjusted for consumers with 50 KW or 
more of measured demand to correct for average power factors lower than 90%, 
and may be so adjusted for other consumers if and when the Seller deems neo- 
essary. Such adjustments will be made by increasing the measured demand 1% 
for each 1% by which the average power factor is less than 90% lagging. 


Minimum Monthly Char pe 


The minimum monthly charge undex the above rate shall be $ 2.50 
where 3 KVA or less of transformer capacity is required. For consumers 
requiring more than 3 KVA of transformer capacity the minimum monthly charge 
shall be increased by 75¢ for each additional KVA or fraction thereof required. 
Where it is necessary to extend or re-enforce existing distribution facilities, 
the minimum monthly charge may be increased to assure adequate compensation 
for the added facilities, Where the minimum charge is increased in accordance 
with the terms of this section, additional energy and demand shall be included 
in accordance with the foregoing rate schedule. 


Minimum Annual Charge for Seasonal Servics 


Consumers requiring service only during certain seasons not exceeding 
nine months per year may guarantee a minimum annual payment of twelve times the 
minimm monthly charge determined in accordance with the foregoing section, in 
which case there shall be no minimm monthly charge. 


Temporary Service 


Temporary service shail be supplied in accordance with the foregoing 
rate except that the consumer shall pay in addition to the foregoing charges 
the total cost of comnecting and disconnecting service less the value of materials 
returned to stocke A deposit, in advance may be required of the full amount of 
the estimated bill for ssrvice, including the cost of connection and disconnece- 
tions 


Service at Primary Voltage 


if service is fwnished at primary distribution voltage, a discount 
of ten percent (10%) shall apply to the demand and energy charges, and if the 
minimum charge is based on transformer capacity, a discount of 10% shall also 
apply to the minimum charge, However, service may be metered at secondary 
voltage and adjusted to primary metering by adding the estimated transformer 
lesses to the metered kilowatt-hours and kilowatt demand, 


Terms of Payment 


The above rates are net, the gross rates being 10% higher on the 
first $25.00 and 2% on the remainder of the bill. In the event the current 
monthly bill is not paid within fifteen (15) days from the date of the bill, 
tne gross rates shall apply. 


eyes 


REA Form CO-45R 


( 5x3 249 ) 
SCHEDULE LP 
LARGE POWER SERVICE 
Availability 


Available to consumers located on or near Seller's three-phase lines 
for all types of usage, subject to the established rules and regulations of 
Seller. 


Rate 


$ 1.50 per month per KW of billing demand: 
Plus energy charges of - 
a5 g per WH for the first 50 KVH used per month 
per KW of billing demand 
ve ¢ per KWH for the next 100 MVH used per month 
per KW of billing demand 
1.0 g¢ per KWH for all remining HWH used per month 


Determination of Billing Demand 


The billing demand shall be the miximum kilowatt demand established by 
the consumer for any period fifteen consecutive minutes during the month for 
which the bill is rendered, as indicated or recorded by a demand meter and adjus- 
ted for power factor as follows: 


Power Factor Adjustment 


The consumer agrees to mintain unity power factor as nearly as practic= 
able. Demand charges will be adjusted for consumers with 50 KW or more of measured 
demand to correct for average power factors lower than 90%, and may be so adjusted 
for other consumers if and when the Seller deems necessary, Such adjustments will 
be made by increasing the measured demand 1% for each 1% by which the average 
power factor is less than 90% lagging. 


Fuel Cost Ad jus tment Charge 


In case the rate under which Seller purchases power at wholesale is ad= 
justed in accordance with a fuel cost adjustment provision in Seller's wholesale 
power contract, the foregoing energy charges shall be adjusted each month by 
the same amount per KWH as the fuel cost adjustment per KWH in Seller's wholesale 
power bill for the next preceding month. 


Minimum Monthly Char ge 


The minimum monthly charge shall be the highest one of the following 
charges as determined for the consumer in question. 


(1) The minimum monthly charge specified in the contract 
for service. 
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SCHEDULE LP (Continued) 


Minimum Monthly Charge (Continued) 


(2) A charge of $0.75 per KVA of installed transformer 
capacity. 


(3) A charge of $25.00, 


Minimum Annual Charge for Seasonal Service 


Consumers requiring service only during certain seasons not exceed= 
ing nine months per year may guarantee a minimum annual payment of twelve times 
the minimum monthly charge determined in accordance with the foregoing section ' 
in which case there shall be no minimum monthly charge. 


Typo of Service 


Three=phase, 60 oycles, at Seller'e standard voltages. 
Conditions of Service 


1, Motors having a rated capacity in excess of ten horsepower (10 HP) 
must be three-phase, 


Ze Both power and lighting shall be billed at the foregoing rate, 
if a separate meter is required for the lighting circuit, the registrations yor Pp 
the two watt=hour meters shall be added to obtain total kilowatt-hours used 
and the registrations of the two demand meters shall be added to obtain the 
total kilowatt demand for billing purposes. 


Se All wiring, pole lines, and other electrical equipment beyond 
the metering poimt, shall be considered the distribution system of the cone 
sumer and shall be furnished and maintained by the consumer, 


4. If service is furnished at primary distribution voltage, a dise 
count of ten pex cent (10%) shall apply to the demand and enorgy charges, and 
if the minimum Charge is based on transformer capacity, a discount of 10% shall 
also apply to the minimm charge, However, the Seller shall have the option of 
metering at secoméary voltage and adding the estimated transformer losses to the 


metered kilowatt-hours and kilowatt demand, . 
Terms of Payment 
The above rates are net, the gross rates being 10% higher on the : 


first $25.00 and 2% on the remainder of the bill, In the event the current 
monthly bill is not paid within fifteen (15) days from the date of the bill, 
the gross rates shall apply. 


Form C0<20 
(9-48) 


AGREEMENT FOR PURCHASE OF POWER 


AGREEMENT made » 19 _ _, between 


(hereinafter called 


the “Seller"), and Atlantic Milling Company 


(hereinafter called the "Consumer"), a corporation, partnership, individual 
(strike inapplicable designations), 

WITNESSETS : 

The Seller agrees to sell and to deliver to the Consumer, and 
the Consumer agrees to purchase and receive from the Seller all of the 
électric power and energy which the Consumer my need at its mill 

at Fairmont, North Carolina up to 1: KVA, upon the 
following terms: 

le Service Characteristics 


Service hereunder shall be alternating current, three 
phase, sixty cycles, 120/20 volts. 
2. Payment 


a. The Consumer shall pay the Seller for service hereunder 
at the rates and upon the terms and conditions set forth in Schedule LP 
attached to and made a part of this agreement. Notwithstanding any provision 
of the Schedule, however, the minimum charge per month shall be $ 90.00 : 
b. Bills for service hereunder shall be paid at the office 
of the Seller in ___ State of monthly within 
fifteen days after the bill is mailed to the Consumer. If the Cousumer 
shall fail to pay any such bill within such fifteen day period, the Seller 
way discontinue service hereunder by giving fifteen days* notice in writing 


to the Consumer, 


Form CO-20 
( Qual} ) 


c. The Consumer agrees that if, at any time, the rate under 
which the Seller purchases electric energy at wholesale is modified, the 
Seller may make a corresponding modification in the rate for benrice her 6= 
under. If the rate is increased thereby the Consumer shal] then have the 
option of cancelling this agreement and discontinuing service, 

$e Continuity of Service 

The Seller shall use reasonable diligence to provide a cone 
stant and uninterrupted supply of electric power and energy; but if such 
supply shall fail or be interrupted, or become defective through act of 
God, or the public enemy, or by accicent, strikes, labor troubles, or by 
action of the elements, or inability to secure rights-of-way, or other 
permits needed, or for any other cause beyond the reasonable control of the 
Seller, the Seller shall not be liable therefor. 

4. Membership 

The Consumer shall become a member of the Seller, shall pay 
the membership fee and be bound by the provisions of the articles of ine 
corporation and bylaws of the Seller and by such rules and regulations as 
may from time to time be adopted by the Seller, 

Se erm 

This agreement shell become effective on the date service is 
first delivered hereunder by the Seller to the Consumer, and shal] remain in 
effect for a period of 5 years and thereafter until terminated by either 
party giving to the other 3 months notice in writing, 

6. Succession 

This agreement shall be binding upon and imwre to the benefit 

of the successors, legal representatives and assigns of the respective parties 


hereto. 


Form CO—20 


(9-48) 

IN WITNESS WHEREOF, the parties hereto have caused this agrec- 
ment to be executed by their duly authorized representatives all as of 
the day and year first above written. 

Seller 
By 
at Fane preslaenc: = Mi aia 
Attest: 
Secretary 
aaa 
onsumer 
By 
Title of Officer * 
Attest: 


Secretar y 


eIf other than president, vice-president, partner or owner, & power of 


attorney must accompany contract. 


Form CO-20 
(9-48) 


Te. Deposit 
The Consumer shal] deposit with the Seller the sum of 
¥ 2,700.00 on account of the cost of facilities required to make 
service available to the Consumer on or before the commencement of con- 


struction of such facilities. Such deposit shall be returnable to the 


Consimer in the form of a oredit on each bill for service in the amount 


of 10 percent of the bill, which credits shall continue until they 
total $2,700.00 e No refund shall be mde to the Consumer of any 


portion of the deposit remaining upon termimtion of this agreement, 


IN WITNESS WHEREOF, the parties hereto have caused this agree- 
ment to be executed by their duly authorized representatives all as of the 


day and year first above written. 


Seller 


Attest: By 


President 


Secretary 
Consumer 
By 
- liga TLblejofsOflloer + ananinneee 
Attest: 
Secretary 


*If other than president, vice-president, partner or owner, a power of 


attorney must accompany contract. 


NEED FOR DEMAND CHARGES IN RATES FOR LARGE CONSUMERS 
Virtually all electric rates for service to large consumers contain 
"demand" charges. As its name implies, the demand charge is’a charge 
for the consumer's peak load or maximum requirements in kilowatts 

(not kilowatt-hours) during the month. It is the consumer's maximum 
demand which determines the size of the transformer and the capacity of 
the lines needed for his service. In fact, his demand determines the 
amount of investment which the supplier must make for him in its elec- 
tric distribution system all the way from the consumer's meter back to 
the wholesale meter or the generating plant. Consequently, the cost to 
the electric supplier of furnishing service usually depends more on 

the consumer's demand than on his KWH usage. The only important expense 
item depending entirely on KWH used is fuel burned in the generating 
plant, or in the case of a system purchasing its energy at wholesale, 
the energy charge per KWH in the wholesale rate (as distinguished from 
the demand charge in the wholesale rate). 


In spite of the importance of demand as a factor in the cost of service, 
it is customary to bill residential consumers and other comparatively 
small consumers entirely on the basis of KWH used. This comes about 
partly because some consumers object to a demand charge on the grounds 
that it is a charge for which they receive no energy. Although this 
objection is not justified, it has hindered the more general use of de- 
mand charges. By setting the price per KWH high enough it is possible 
to obtain sufficient revenue from residential or small commercial con- 
sumers to cover costs on an over-all basis. While this simple method 
of charging for electric service is fairly satisfactory for small 
consumers, it is important in the case of large consumers to approximate 
more closely the actual cost of serving the individual consumer and this 
can be done only by billing on the basis of both demand and KWH. This 
not only assures the supplier of revenue sufficient to cover costs but 
also gives the consumer the benefit of a low rate per KWH if he earns it 
by having KWH usage which is large in comparison with his demand. As a 
result desirable business is promoted by a low rate per KWH and high 
cost business is required to pay its way. 


While it is true that other things being equal the cost per KWH of fur- 
nishing electric service declines as quantity used increases, neverthe- 
less the cost of serving large consumers depends to a much greater 
extent on load factor (which is the ratio of KWH actually used, to KWH 
which would have been used by continuous operation at maximum demand). 
In other words, the familiar "block energy" rate with blocks at prices 
per KWH declining with quantity used, makes no direct provision for the 
most important factor in cost per KWH, namely, demand. In the case of 
consumers whose usage of energy is very small both demand and energy 
costs are small and the cost of service consists principally of expenses 
incident to the investment made to extend service to him and the cost of 
billing and collecting. Therefore as his KWH usage increases, the cost 
per KWH declines rapidly. On the other hand, when a large consumer 
increases his usage the cost per KWH of serving him declines much less 
rapidly and quantity used becomes of minor importance in comparison with 


Load factor, in determining the over-all cost per KWH of furnishing 
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The consumer's demand is measured by a demand meter which indicates the 
maximum demand which has occurred since the meter was last read. MInex- 
pensive demand meters are available which are suitable for all but very 
large consumers. For comparatively small consumers demand attachments 
to standard watt-hour meters are available at even less cost. Thus, it 
is neither difficult nor expensive to measure demand and add a demand 
charge to the bill for service. 


Opposition of consumers to demand charges can be overcome by explaining 
the reasons fcr the charge. REA cooperatives are in a favorable posi- 
tion compared with utility companies to educate their members as to the 
need for demand charges. 
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SUMMARY OF ELEMENTS WHICH AFFECT 


—  —— 


a ee ee 


Factors which Determine Cost 


OL Furnishing Service 


pe 


Power Cost 
Wholesale Rate or Generating 
Cost. 


1. Demand element ( in KW or KVA) 


2. Energy element (in KWH) 


3. Adjustments for fuel cost, 
ratchet clause, dual rate 


restrictions. 
Distribution Losses 


New Investment in Service 
Extension 
i. Cost of new construction 
2. Salvage value 
3. Deposit by consumer 


Existing Investment in Distri- 
bution Facilities Devoted to 
Serving the Consumer 


Annual Expenses Incident 


to Investment 

Operation, Maintenance and 
replacement of distribution 
facilities. 

Other Operating Expenses 


Taxes 


Interest 


—_—_—_— 


a ee 


Assumptions Made and Allow- 


ances Used 


Allow 15% 


REA rates are designed to 
Support a new investment of 
not over $75 per KW of con- 
sumer's demand. 


Non-Recoverable investment is 
amortized over the period of 
either: 
(a) the term of the power 
contract, or 
(b) ten years as a maximum 
period 


REA rates are designed to 
support not over $45 per KW 
of consumer's demand to cover 
consumer's allocated share of 
distribution system investment. 


3 percent of investment 


2 percent of investment 


Usually 1 percent of invest- 
ment 


2 percent on unamortized 
investment 


(Cont'd) 


Amortization of investment for 
sole use of large power con- 
sumer less salvage value of 
such facilities. 


Amortization of general 
system investment 


Service at primary distri- 
bution line voltage 


Refund of consumer's 
deposit. 


service Charge 
per month 


Usually LOrcors20 spercentueor 
investment annually depending 
on permanence of service and 
contract term. 


Based on loan period (gener- 
ally 35 years) 


If consumer furnishes and 
maintains his transformer 
substation and pays for trans- 
former losses, allow a 10% 
discount on power bills. 


Usually 10% of power bill. 
Revenue after refund should 
be sufficient to cover all 
expenses. 


Nays of investment in excess 
of that allowed for in rate. 


aS ar ea 
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